Selection of cDNA candidates that induce oligomerization of NLRP3 using a chimeric receptor approach.
Since diverse cellular events are regulated by protein oligomerization, identification of molecules that affect oligomerization of a target protein is important for understanding cellular physiology and developing therapeutics. In this study, we aimed to screen cDNA candidates that induce oligomerization of NLRP3, which is one of the important inflammatory sensor proteins, in mammalian cytoplasm. In our screening method, the chimera composed of NLRP3 and the kinase domain of c-kit, one of the receptor tyrosine kinases (RTKs) activated by oligomerization, is expressed in cytoplasm of an IL-3-dependent mammalian cell line. The cells are then transduced with a cDNA library, and cultured in the absence of IL-3. If the transduced cDNA is a NLRP3 activator, the kinase domain of the NLRP3-c-kit chimera is activated by oligomerization, which induces cell growth even in the absence of IL-3. Using this system, constitutive oligomers of two NLRP3 variants were clearly detected by cell growth. Furthermore, cDNA screening resulted in identification of three distinct cDNAs that are potential candidates of NLRP3 activators. These results demonstrate the utility of our chimeric receptor-based system for screening candidates that induce oligomerization of a target protein.